Neuroprotective Effects of Acetyl-L-Carnitine Against Oxygen-Glucose Deprivation-Induced Neural Stem Cell Death.
Deprivation of oxygen and glucose is the main cause of neuronal cell death during cerebral infarction and can result in severe morbidity and mortality. In general, the neuroprotective therapies that are applied after ischemic stroke have been unsuccessful, despite many investigations. Acetyl-L-carnitine (ALCAR) plays an important role in mitochondrial metabolism and in modulating the coenzyme A (CoA)/acyl-CoA ratio. We investigated the protective effects of ALCAR against oxygen-glucose deprivation (OGD) in neural stem cells (NSCs). We measured cell viability, proliferation, apoptosis, and intracellular signaling protein levels after treatment with varying concentrations of ALCAR under OGD for 8 h. ALCAR protected NSCs against OGD by reducing apoptosis and restoring proliferation. Its protective effects are associated with increases in the expression of survival-related proteins, such as phosphorylated Akt (pAkt), phosphorylated glycogen synthase kinase 3b (pGSK3b), B cell lymphoma 2 (Bcl-2), and Ki-67 in NSCs that were injured by OGD. ALCAR also reduced the expression of death-related proteins, such as Bax, cytosolic cytochrome C, cleaved caspase-9, and cleaved caspase-3. We concluded that ALCAR exhibits neuroprotective effects against OGD-induced damage to NSCs by enhancing the expression of survival signals and decreasing that of death signals.